ABSTRACT. This study examined the comparability of Satisfaction With Life Scale (SWLS) [Diener, Emmons, Larsen, & Griffin, 1985, Social Indicators Research, 34: 7-32] scores across U.S. and Russian student and community groups. Criteria for weak measurement invariance were met when comparing U.S. and Russian groups (combining student and community samples). Criteria for weak and strong measurement invariance were met when comparing the U.S. and Russian student samples. However, when comparing the U.S. and Russian community samples, the results showed a significant statistic for a baseline model, indicating a lack of comparability across samples. The costs of failing to meet criteria for weak, strong, and strict measurement invariance are discussed.
INTRODUCTION
People differ dramatically in what they require for a satisfying life. To some, long walks on the beach, time with family, and high marks in school are the most important sources of overall life satisfaction, while others consider personal freedom, a comfortable income, and robust health to be most critical. Given that sources of life satisfaction vary widely among individuals, it would be natural for them to vary across cultures and subcultures. One might imagine, for example, that males and females, the young and old, and individuals living in prosperous countries and those living in developing countries would derive life satisfaction from different sources, depending on their life circumstances.
Research supports the notion that what may be important for some individuals or cultures may not be as important for others, showing, for example, that income (Veenhoven, 1991) , self-esteem Oishi et al., 1999) , number of friends (Sam, 2001) , and satisfaction with education, material wealth, home life, and health Oishi et al., 1999; Sam, 2001 ) correlate differently with life satisfaction in different groups. Thus, using satisfaction with specific domains (e.g., income, education, and health) as indicators in assessing overall life satisfaction may pose problems for researchers wishing to compare groups.
Diener and his colleagues (Diener et al., 1985) resolved this issue by constructing a scale that measures life satisfaction more generally. That is, rather than assessing global life satisfaction by summing up respondents' satisfactions with a variety of specific sources (e.g., recreation or self-esteem), these authors assess life satisfaction subjectively by examining people's perceptions of life as a whole. With this subjective approach, respondents may use whatever sources they choose for evaluating how satisfied they are with their lives overall. Researchers are then able to compare groups using items that are presumably free from culturally specific definitions, as well as from individuals' varying criteria of life satisfaction (Pavot and Diener, 1993) .
The Satisfaction With Life Scale (SWLS; Diener et al., 1985) was originally developed to circumvent problems inherent in previous scales, which were either composed of single items, narrowly focused on geriatric populations, or did not strictly measure the judgmental aspects of life satisfaction (Diener et al., 1985) . Since its inception, the SWLS has been found to represent a single factor (e.g., Diener et al., 1985; Arrindell et al., 1991 Arrindell et al., , 1999 Pavot et al., 1991; Shevlin and Bunting, 1994; Atienza et al., 2003) and to demonstrate adequate internal consistency (Cronbach's a's ranging from 0.79 to 0.89) and stability across time (r's of 0.84 for 1 month and 0.54 for 4 years; Pavot and Diener, 1993) and occasions (Eid and Diener, 2004) .
The positive psychometric properties of the SWLS, combined with its subjective approach, have invited numerous direct group comparisons. For example, researchers have compared the SWLS scores of many diverse groups, including British male and female students (Shevlin et al., 1998) , Dutch adults of varying marital status (Arrindell et al., 1991) , adults from individualist and collectivist nations (Sam, 2001; Schimmack et al., 2002) , and young and old individuals from different cultural backgrounds -e.g., French-Canadian (Blais et al., 1989; Pavot and Diener, 1993) , Russian (Balatsky and Diener, 1993) , Chinese, and Korean (Pavot and Diener, 1993; . When scale means from such different groups are reported, it is generally presumed that the scores are directly comparable. However, the comparability of the SWLS across diverse groups has been more an assumed fact than a demonstrated outcome (for an exception, see Shevlin et al., 1998) . For example, divergences in interpretation can arise when items on a scale do not carry similar connotations across groups. Participants may vary in their interpretations of certain words, their understanding of the intended meaning of a question, or their conceptualization of an entire scale due to differences in language or in cultural assumptions (Veenhoven, 1996) . Under these circumstances, the items of the scale do not similarly represent the same latent construct (e.g., life satisfaction) across groups, and, as a result, the accuracy of interpretations about group differences on the latent construct is compromised.
Problems in the interpretability of a scale score arise when groups have equal standing at the latent level, but have unequal expected observed scores (Drasgow, 1987) . In other words, the scale is not measuring similarly across groups. When a scale is not measuring similarly, measurement is biased -that is, measured group differences do not reflect real differences at the latent level. In order to make group comparisons, researchers need to establish measurement invariance. Measurement invariance is achieved when parameters of the measurement model are equivalent across groups (Meredith, 1993 ; see also Widaman and Reise, 1997) . When each measured item is a function of a single latent trait, the item parameters include a regression coefficient, an intercept, and error variance. Structural equation models may then be used to systematically test all three components to verify their equivalence across groups.
Establishing Measurement Invariance
A first level of measurement invariance is reached when there is equivalence of the regression coefficients across groups. Researchers CULTURAL DIFFERENCES IN MEASUREMENT have recognized the need to check for equivalence across groups at this level by examining factor loadings (for examples in well-being research, see Carp and Carp, 1983; Liang and Bollen, 1985; Liang et al., 1986 Liang et al., , 1987 Blais et al., 1989; Arrindell et al., 1991; Pavot et al., 1991; Shevlin and Bunting, 1994) . In structural equation modeling, factor loadings are the regression coefficients for predicting item responses from the latent variable. Equivalence of factor loadings (i.e., regression coefficients) demonstrates that the latent variable is related to the items in the same way across groups (Reise et al., 1993) . Establishing equivalence at this level is important because each item that is chosen to measure a latent variable should equally measure that latent variable across groups. Thus, structural equation modeling offers an objective test for establishing the equivalence of the factor loadings for each item across groups. Testing the equivalence of factor loadings across groups has been termed ''weak'' measurement invariance (Meredith, 1993) because it is only the first level of measurement invariance for the linear model.
A second, ''strong'' level of measurement invariance holds when, in addition to item slopes, there is equivalence of item intercepts across groups. Item intercepts are the values of the observed scores when the latent trait is zero. In structural equation modeling, the observed mean differences at the item level should reflect the mean difference at the latent level; otherwise, measurement bias is evident. Strong measurement invariance requires that mean differences at the observed level reflect the mean group difference at the latent level. In addition, weak measurement invariance is a necessary precondition for strong measurement invariance. To compare group means on manifest variables, strong measurement invariance must be established.
A third, ''strict'' level of measurement invariance is achieved when, in addition to item slopes and intercepts, there is equivalence of the item residuals across groups (Drasgow, 1984 (Drasgow, , 1987 Byrne et al., 1989) . Item residuals are the unique item variances -that is, item variance not attributable to the latent variable. Demonstrating strict measurement invariance means that unique item variances are constant across groups. Because unique variances affect the magnitude of correlations among observed variables, strict measurement invariance must be established in order to compare correlations among manifest variables across groups.
Present Study
The purpose of the present study was to evaluate whether the SWLS measures similarly across two cultural groups. The United States and Russia were selected for comparison because of their strikingly different norms regarding the expression of positive affect (Lyubomirsky, 1997) . Claimed as a right in the Declaration of Independence, personal happiness and life satisfaction play a central role in the daily social life and intellectual discourse of the United Sates. The majority of U.S. respondents rate life satisfaction as very important (Triandis et al., 1990; and report thinking about their personal happiness at least once every day (Freedman, 1978) . By contrast, Russians are less likely to believe that the ideal life is worth pursuing, compared to their U.S. peers (Lyubomirsky, 1997) . Russian social life and language are rich in resources for expressing negative affect (Wierzbicka, 1994) , and Russians appear to be relatively more concerned with the sharing of misfortune. Indeed, the expression of life satisfaction and success is often perceived to risk inviting envy, resentment, suspicion, or the ''evil eye'' (Smith, 1990) . A historical distrust of the system, combined with hopelessness, lack of control, and suspicions that anyone who is very satisfied with life must have used ''crooked'' means, steers Russians away from expressing positive feelings to others to avoid inviting negative social comparisons (Balatsky and Diener, 1993) .
We expected cultural differences between U.S. and Russian individuals to be magnified in older populations as compared to younger populations (e.g., university students). University students share many more goals and experiences with one another -even across continents -than do working adults. In contrast, working community members, who belong to a different cohort, are older and more likely to embody the traditions and values of their culture. Indeed, given the tremendous recent social, economic, and political changes in their country, the values and attitudes of young people in Russia are likely to conflict with those of the older generation. Because the Russian student participants in this study spent their formative years (i.e., since age 11 or 12) in the post-Soviet regime, without Communism, they are much more oriented toward the West, confident, and hopeful about their lives compared to their parents and older peers. Indeed, Russian students report surprisingly similar attitudes as their U.S. counterparts CULTURAL DIFFERENCES IN MEASUREMENT (cf. Grob et al., 1996; Lyubomirsky, 1997; Ryan et al., 1999) . Therefore, because of possible differences in values and attitudes regarding life satisfaction due to age or life experiences, measurement invariance for the SWLS was tested across student and community-based samples from the United States and Russia. We expected to observe at least strong measurement invariance across the U.S. and Russian student samples, but not across the adult community-based samples.
METHODS

Participants
Responses were collected from a U.S. sample, comprised of 86 students attending a public university (59% female) and 62 community members (64% female) residing in Southern California, and a Russian sample, comprised of 66 students attending Moscow State University (73% female) and 63 community members (65% female) residing in Moscow, Russia, and its suburbs. The U.S. student sample ranged in ages from 17 to 24 (M=18.8); the U.S. community sample ranged in ages from 18 to 62 (M=41.2); the Russian student sample ranged in ages from 17 to 28 (M=19.8); and the Russian community sample ranged in ages from 18 to 66 (M=38.8). Both student samples were recruited in psychology classes and received either course credit or payment of $5.00 for their participation. The U.S. community sample was matched to the Russian community sample in sex, age, educational level, and occupational status. 1 U.S. community members either volunteered to participate in this study without compensation or were paid $10.00. The Russian community sample was recruited in their work places by native Russian speakers, and received $5.00 for their participation.
The Satisfaction With Life Scale
As part of a larger project, participants reported their levels of life satisfaction by completing the SWLS. The items on this scale are listed in Table I . Responses to the SWLS were made using 7-point Likert-type scales (1=strongly disagree; 2=disagree, 3=slightly disagree; 4=neither agree nor disagree; 5=slightly agree; 6=agree; 7=strongly agree). (Diener et al., 1985) . Comm = Community.
CULTURAL DIFFERENCES IN MEASUREMENT
Russian language equivalents of the English language statements were created by a back-translation method (Brislin, 1970) , which required a speaker fluent in both English and Russian to translate the English version of the questionnaire into a Russian version (see Appendix). Then, a second bilingual individual translated the Russian version of the questionnaire back into English.
Specification and Interpretation of Measurement Invariance Models
Several steps were taken to test for measurement invariance. First, item covariances and means for each group were computed. Second, parameters in the baseline, weak, strong, and strict models were estimated using the guidelines and procedures outlined by Widaman and Reise (1997) . Specifically, the baseline model tested whether the five items on the scale loaded on one factor for both groups, and represented a sufficient model of the data (Byrne et al., 1989) . In this model, parameters -factor loadings, factor variance, and unique item variances -were freely estimated for each group with minimal constraints. The weak measurement invariance model was specified the same as the baseline model except all five-factor loadings were constrained to equality across groups. The strong measurement invariance model was specified the same as the weak measurement invariance model except that the item intercepts were constrained to equality across groups. The strict measurement invariance model was specified the same as the model testing for strong measurement invariance except residual item variances were also constrained to equality across groups. Each model served as a basis for comparison with the preceding model (Byrne et al., 1989; Reise et al., 1993) because the baseline, weak, strong, and strict models are ''nested.'' Three fit indices were used in the present study: (1) the Tucker-Lewis Index (TLI; Tucker and Lewis, 1973) , also called the non-normed fit index (NNFI; Bentler and Bonett, 1980) ; (2) the Goodness of Fit Index (GFI; Tanaka and Huba, 1985) ; and (3) the Root Mean Square Error of Approximation (RMSEA; Steiger and Lind, 1980) . The TLI is a relative fit index that indicates the proportion of covariation among indicators explained by the specified model relative to a null model of independence. Values range from 0 (poor fit) to 1.0 (good fit), with values of 0.90 and above considered satisfactory (Reise et al., 1993) . The GFI represents the amount of variance and covariance accounted for by the model (Jo¨reskog and So¨rbom, 1989) , with values above 0.95 demonstrating good fit. Finally, the RMSEA is an absolute measure of the model's badness of fit (per degree of freedom), with a value of zero indicating that the model perfectly fits a set of data. RMSEA values of 0.05 indicate close fit, and values of 0.08 indicate reasonable fit (Browne, 1990) .
RESULTS
SWLS item means and standard deviations for students and community members within the U.S. and Russian samples, as well as for the entire U.S. and Russian samples (students and community members combined) are shown in Table I . In addition, item covariances for these samples are shown in Table II .
Testing Measurement Invariance Across Groups
Comparing U.S. and Russian participants Measurement invariance for the SWLS was first tested across the entire U.S. and Russian samples. As shown in Table III , the baseline Note: SWLS=The Satisfaction With Life Scale (Diener et al., 1985) .
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model demonstrated a non-significant chi-square statistic. This model served as a basis of comparison for the weak measurement invariance model. The results showed that criteria for weak measurement invariance were met. There was a non-significant decrease in model fit and good practical fit values. Thus, the items on the SWLS related to the latent variable in the same way across the two cultural groups. However, the results also showed that criteria for strong measure- ment invariance (i.e., equal intercepts) were not met. The observed mean differences on the items do not reflect the latent mean difference between the U.S. and Russian groups. Because the criteria for strong measurement invariance were not met, strict measurement invariance was not tested. Measurement invariance was next tested separately across the student participants and the community-based participants.
Comparing U.S. and Russian students Next, measurement invariance for the SWLS was tested across U.S. and Russian student groups. As shown in Table IV , the baseline model resulted in a non-significant chi-square statistic and good practical fit values, indicating a one-factor model for both groups. Also, the results showed that the change in the chi-square statistic from the baseline model to the weak model was not significant, and this latter model showed good values of the practical fit indices. These results suggest that the relations between the items and the latent variable were similar across the U.S. and Russian student groups. Moreover, the strong measurement invariance model was not significantly different from the weak model (as evaluated by the change in chi-square values), and the strong model showed good practical fit indices, indicating that the group mean differences at the observed level reflected the group mean difference at the latent level. The criteria for strict measurement invariance were only marginally satisfied. There was a significant difference in model fit, as indicated by a decrease in the chi-square value from the strong to the strict measurement invariance models, but the values of the fit indices were not entirely unsatisfactory. Therefore, in addition to the items relating to the latent variable in the same way across groups, and the mean differences at the item level reflecting the mean difference at the latent level, the item residuals were approximately constant across groups. These results suggest that the SWLS is relatively free from measurement bias for U.S. and Russian student groups.
Comparing U.S. and Russian community members Lastly, measurement invariance of the SWLS was tested for the U.S. and Russian community groups. As displayed in Table V , the results from the baseline model showed a significant chi-square value, as well CULTURAL DIFFERENCES IN MEASUREMENT as poor values of the practical fit indices. Thus, a one-factor model for SWLS did not fit for both groups. Due to the lack of fit at this level, and because the baseline model was intended to serve as a basis of comparison with the more restrictive models, weak, strong, and strict measurement invariance were not tested. These findings indicate that SWLS scores are not comparable across the U.S. and Russian community-based groups. 
DISCUSSION
In this study, the SWLS was subjected to rigorous tests of the comparability of its scores across cultural groups. Criteria for weak measurement invariance were met when comparing U.S. and Russian samples. This finding supports conclusions from the literature regarding the existence of similar factor loadings for the SWLS across different groups (e.g., Pavot et al., 1991) . A common practice among researchers for checking for measurement bias at the weak level involves observing the values of the factor loadings. The present procedure, by contrast, provided a more formal process for evaluating invariance of SWLS scores across two national groups. Importantly, criteria for measurement invariance beyond the weak level were not met. When comparing the U.S. and Russian groups, the results showed a significant change in the chi-square value when testing for strong measurement invariance, and poor values for the fit indices, indicating that bias was introduced at the level of item means. That is, the failure to meet criteria for strong measurement invariance indicates that the item mean differences do not reflect latent mean differences in the same way across groups. This finding suggests that analyses testing for cultural differences in the SWLS should not be conducted at the manifest level without concern that differences fail to mirror latent variable differences.
Due to expected age and cohort effects, measurement invariance for the SWLS was tested separately in the student and in the community-based samples. The results showed that criteria for weak, strong, and perhaps strict measurement invariance were met when comparing U.S. and Russian students. These findings suggest that, at least for university students, the SWLS is moderately free from measurement bias with respect to culture, measuring life satisfaction similarly for students in two very different samples. Comparisons of U.S. and Russian community participants, however, failed to meet criteria for the least restrictive baseline model, indicating that a one-factor model for the SWLS did not hold for both groups.
The failure to meet criteria for the baseline model in testing for measurement invariance across the older and more heterogeneous community groups in the United States and Russia may be due to differences in interpretations and conceptualizations of the items on the SWLS. Specifically, differences in norms in expressing positive affect, as well as in the value and desirability placed on attaining high levels of life satisfaction, might have influenced responses to some of the items, thus serving as a barrier to meeting criteria for measurement invariance. However, because this proposition was not directly tested, further investigation is needed into these and alternative interpretations of our findings.
Another potential source of the failure to meet criteria for measurement invariance for the U.S. and Russian community-based adults may be problems in the translation of the SWLS items. The meaning of some of the items, but not others, could have been altered during the translation of the original scale. (The reader is invited to compare the English and Russian versions of the SWLS [see Table I for the English version and Appendix A for the Russian version]). This potential source of bias can be ruled out, however, because the U.S. and Russian student samples met criteria for weak, strong, and strict measurement invariance. A third possibility is method bias (see van de Vijver and Leung, 1997; van de Vijver & Poortinga, 1997) . Differences in response styles and familiarity with survey instruments may have led to the failure to meet criteria for the baseline model when comparing U.S. and Russian community groups. Russian community members were likely to have been relatively less experienced questionnaire consumers. Thus, they may have been overly concerned with the repetition inherent in the five SWLS items and may have tried to respond differentially to the nuances of each question.
Limitations and Conclusions
The most notable limitation of our study is the puzzling, yet to be explained, source of the problem in meeting criteria for the baseline model when comparing the U.S. and Russian community samples. It is still unclear whether the failure to establish a one-factor model (as tested in the baseline model) is due to the content of the items, or characteristics of our samples. The results merely suggest that the lack of fit for a one-factor model may have been due to differences in testing conditions, given that this is the most obvious difference among our samples; however, the possibility remains that other differences in the characteristics of the community samples could have contributed toward this failure (e.g., interpretations of certain words, or understanding of the intended meaning of one or some of the questions).
The importance of meeting criteria for weak, strong, or strict measurement invariance depends on the purposes for which the scale scores will be used. Researchers who are interested in group-differences may be most concerned with meeting criteria for strong measurement invariance. Meeting the additional criteria for strict measurement invariance is important for those who are interested in CULTURAL DIFFERENCES IN MEASUREMENT correlations with external variables. Meeting criteria for strict measurement invariance is also important when one is interested in selection or placement decisions about individuals, to assure that the validity of the decisions are the same for all groups.
2
It is a common practice among researchers to compare groups on scale scores without testing beyond the weak level of measurement invariance. In the present article, we argue that the consequence of not testing beyond the weak level (i.e., not testing for strong and strict measurement invariance) is severe -estimation of latent mean differences may be compromised. Moreover, comparisons of correlations with external variables across different groups may be imprecise, potentially leading researchers to faulty conclusions. Confirmation of measurement invariance permits meaningful group comparisons. Failure to confirm measurement invariance suggests that clear answers to substantive questions require improved measurement.
APPENDIX
The Russian Translation of the Satisfaction With Life Scale Figure 1 . NOTES 1 This larger project was introduced to the participants as a study of personality, interests, and attitudes. Participants completed several questionnaires designed to assess their demographics, levels of happiness, satisfaction with life, self-esteem, optimism, personal goals and values, and other personal beliefs and attitudes. Each session lasted approximately one hour. 2 These recommendations refer to the requirements for analyses with manifest variables (i.e., summated or averaged scores on observed variables). That is, researchers who use manifest level scale scores to study and make interpretations about latent constructs should meet criteria for strong measurement invariance when they are interested in mean differences, and strict measurement invariance when they are interested in comparing correlations across groups. When using structural equation modeling, however, meeting criteria for partial measurement invariance is sufficient.
